Delivery of genes encoding cardiac K(ATP) channel subunits in conjunction with pinacidil prevents membrane depolarization in cells exposed to chemical hypoxia-reoxygenation.
Metabolic injury is a complex process affecting various: tissues with membrane depolarisation recognised as a common trigger event leading to cell death. To examine whether, under metabolic challenge, membrane potential homeostasis can be maintained by an activator of channel proteins, we here delivered Kir6.2 and SUR2A genes, which encode cardiac K(ATP) channel subunits, into a somatic cell line lacking native K(ATP) channels (COS-7 cells). Chemical hypoxia-reoxygenation was simulated in COS-7 cells by addition and removal of the mitochondrial poison 2,4 dinitrophenol (DNP). The membrane potential of COS-7 cells at rest was -31 +/- 3 mV. This value did not change following 3 min-long exposure to DNP (-32 +/- 4 mV). In contrast, washout of DNP induced significant membrane depolarisation (-17 +/- 2 mV). Delivery of Kir6.2/SUR2A genes did not change cellular response to hypoxia-reoxygenation. Similarly, pinacidil, potassium channel opener, did not have effect on hypoxia-reoxygenation-induced membrane depolarisation in cells lacking recombinant K(ATP) channel subunits. However, gene delivery combined with pinacidil prevented membrane depolarisation induced by hypoxia-reoxygenation. This effect of pinacidil, in cells expressing Kir6.2/SUR2A, was observed regardless of whether pinacidil was added only during hypoxia or reoxygenation. The present study demonstrates that combined use of K(ATP) channel subunits gene delivery and pharmacological targeting of recombinant proteins can be used to efficiently control membrane potential under hypoxia-reoxygenation.